Over the last 50 years remarkable progress has been made in the management of patients with chronic liver disease [1, 2] . This includes those patients who develop hepatocellular carcinoma (HCC), in part because early detection of HCC has been aided by advances in diagnostic imaging [3] . Liver transplantation offers the best outcome for early stage HCC in patients with cirrhosis [4] . Therefore, bridging therapies can be considered to those awaiting a donor liver [5] .
Today, computed tomography (CT) scanning and magnetic resonance (MR) imaging are commonly employed for detecting and characterizing nodules in cirrhotic livers [6] . Due to heterogeneity in tumor biology, for lesions 1 cm and larger, strict CT and MR criteria are used for noninvasive diagnosis of HCC allowing patient prioritization for transplantation [7, 8] . For lesions not meeting these criteria, nodule biopsy or nodule growth during serial imaging studies can be employed for diagnosing HCC [7] [8] [9] . Despite increasing availability of high-resolution CT scanning and MR imaging, lesions under 1 cm are generally ignored because pathology studies have shown that the majority of these nodules detected on imaging in a setting of cirrhosis are not malignant [10] .
Recently, the use of dual function, namely, extracellular plus hepatobiliary action, MR contrast agents have been advocated for improved detection and characterization of cirrhotic nodules over that of traditional, extracellular-only MR contrast agents [11] . These dual-action contrast agents permit evaluation of tumor vascularity in the early dynamic imaging-phase and tumor uptake of the contrast agent via sodium-independent organic anion transporters in the delayed hepatocyte-phase [12] . In nodules not demonstrating the characteristic arterial enhancement followed by washout, the absence of tumor enhancement in the hepatocyte phase is also suggestive of HCC [13] . However, these criteria are only applied to lesions 1 cm and larger. Therefore an important challenge for imaging of the cirrhotic liver has been to determine management of sub-centimeter, hypointense nodules seen on hepatocyte-phase high resolution MR imaging. This is the problem Toyoda and colleagues investigated in their study published in this issue of Hepatology International [14] .
Radiologists traditionally try to characterize each liver lesion individually, thus treating each nodule as an independent entity. However, in this study, the investigators took a novel approach. They studied patients who underwent HCC resection or HCC ablation with or without chemo-embolization to determine if patient clinical outcome was affected by the presence or absence of these hypointense sub-centimeter nodules in the surrounding liver. Their study showed that disease recurrence was in fact higher when these hypointense nodules were present.
There are three implications of this work. First, these findings need to be confirmed in Asian and non-Asian subjects. This is important not only due to genetic differences in various populations, but also the well-established differences in the underlying causes of chronic liver disease in Asian, North American and European populations [15] .
Second, if the observations are replicated, they portend important implications for HCC management options as these treatments are both expensive and have considerable associated morbidity. Specifically in patients with subcentimeter non-enhancing nodules on hepatocyte phase MR images, expedited transplantation might be a better option than resection, which in turns appears to be superior to ablative therapy [14] .
Finally, and most importantly, the radiological criteria for non-invasive radiological diagnosis of HCC in patients with cirrhosis that permits the use of either CT scanning or MR imaging and relies on nodule vascularity should be updated to reflect these findings and those of numerous other publications that have investigated the efficacy of hepatobiliary MR contrast agents. There is an increasing body of evidence, although admittedly mostly from East Asia, that dual action MR contrast agents provide additional information that increases diagnostic sensitivity for detecting HCC [16] . Thus, not only would these findings, if replicated, suggest a preference for MR imaging over CT scanning, it would also suggest that there should be a preference for newer dual-action MR contrast agents over older extracellular-only contrast agents.
In conclusion, the investigators should be commended for their innovative study, which reinforces the view that current radiological criteria for non-invasive diagnosis of HCC should be updated to incorporate imaging with hepatocyte-specific contrast agents.
